Population-based studies have demonstrated an association between refined sugar intake and increased incidence of inflammatory bowel disease. We have previously shown that both long-and short-term exposure to a high sugar diet in mice increases susceptibility to dextran-sodium sulfate (DSS) colitis and attenuates wound healing. Tissue regeneration following DSS colitis is highly dependent upon gut microbiota and activated macrophages. Aims: The aim of this study was to examine the effects of a short-term exposure to high sucrose on gut microbiota and monocyte function. Methods: Adult wild-type 129/SvEv mice were placed on chow (CH) or high sugar diet (HS) (50% sucrose: AIN76A). Stool samples were collected on day 0 (prior to diet) and on day 3 for analysis of microbiota by 16S rRNA analysis. As an assessment of gut barrier defense, ileal homogenates were analyzed for iNOS expression by qPCR. Bone-marrow derived monocytes (BMDM) were obtained from femurs of mice on day 3 and cultured for basal cytokine secretion and secretion in response to lipopolysaccharide (LPS). Blood was obtained from mice on day 3 and incubated with green fluorescent protein (GFP)-expressing Escherichia coli. Aliquots were removed and plated at 30-minute intervals. Percentage change in CFU/mL was used to assess bacteria killing ability of whole blood. Results: Principal coordinate analysis (PCoA) based on Bray-Curtis dissimilarities showed stool microbial profiles from CH mice to differ from HS fed mice. Verrucomicrobia was elevated in HS fed mice (p<0.01, FDR<0.01) while Lachnospiraceae was decreased (p<0.01, FDR <0.03). HS fed mice also demonstrated a loss of α-diversity. iNOS expression was significantly down-regulated in ileum in HS fed mice, indicating a loss of reactive oxygen species. BMDMs derived from HS fed mice exhibited enhanced basal secretion of TNFα and IL-12p70 compared to BMDMs derived from chow fed mice (p<0.05). There was no difference in basal IL-1β or IL-10 between the two groups. When treated with LPS, BMDM from HS fed mice showed a dramatic increase in TNFα and IL-10 secretion when compared with BMDM derived from CH fed mice (p<0.01). Whole blood from HS fed mice exhibited enhanced bacterial killing ability compared to CH fed mice.
Conclusions:
Short term consumption of a high sucrose diet resulted in a loss of ileal defense, significant microbial changes and enhanced responses to microbial stimuli in blood and bone-marrow derived monocytes. These findings suggest that even a shortterm exposure to high sugar in the diet can rapidly alter both the gut microbial composition and systemic immune function which may act together to increase susceptibility to colitis and failure of tissue regeneration seen in sucrose-fed mice.
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